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[Claim(s)] 

[Claim 1] In the injection molding die which has the gate section which introduces said 
resin into said cavity from the cavity formed in the abutting surface of fixed metal mold 
and a movable die, the sprue by which melting injection of the resin is carried out, and 
this sprue The injection molding die characterized by having the 1st temperature 
control means for cooling established near [ said ] the sprue, and the 2nd temperature 
control means for incubation established near [ said ] the gate section. 
[Claim 2] In the shaping approach of the disk substrate which injects melting resin from 
sprue through the gate section to the disk-like cavity which uses a injection molding die 
given in the 1st claim, and is formed in the abutting surface of fixed metal mold and a 
movable die The shaping approach of the disk substrate characterized by performing 
independently temperature control which cools said sprue by the 1st temperature 
control means established near [ said ] the sprue, and temperature control which keeps 
warm said gate section by the 2nd temperature control means established near [ said ] 
the gate section, respectively. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the shaping approach of the disk substrate which used the 
metal mold for injection molding and this metal mold of a plastic part. 
[Description of the Prior Art] 

The injection-molding method is usually used for shaping of an optical disk substrate, a 
videodisk substrate, etc. According to the injection-molding method which used the 
conventional metal mold for injection molding, in the case of injection molding, the heat 
carrier of predetermined temperature, for example, water, is poured to the heat carrier 
passage formed in a movable die and fixed metal mold along with the cavity, 
respectively, and cooling solidification of the melting resin injected in the cavity and the 
melting resin in sprue is performed. 
[Problem(s) to be Solved by the Invention] 

In said injection-molding method, since the melting resin in sprue also carries out 
cooling solidification promptly when the temperature of the water poured to the heat 
carrier passage formed near the periphery of sprue is set as low temperature (for 
example, 10-40 degrees C), shortening of a molding cycle can be attained. However, 
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since the temperature distribution in the inside-and-outside periphery of the resin 
conversely cooled within a cavity become ununiformity-ization, distribution of the 
birefringence of the obtained substrate varies, or curvature arises, and a problem arises 
about an optical property and a mechanical property. Moreover, since the sprue 
periphery is cooled, it becomes comparatively low, the injected resin is cooled, and also 
whenever [ mold temperature / of the gate section ] also has the problem that a silver 
streak occurs, by the pressure up of the gate section based on the viscosity rise. 
Since the temperature distribution in the inside-and-outside periphery of the resin 
cooled within the cavity are equalized on the other hand when the temperature of the 
water poured to heat carrier passage is set as an elevated temperature (for example, 
50-90 degrees C), the substrate excellent in both the optical property and the 
mechanical property can be obtained. However, for the melting resin in sprue, since 
cooling solidification of resin becomes slow, the cycle time not only becomes long, but it 
is easy to generate the poor mold release by the lack of cooling of sprue, and the 
problem that continuous molding of a substrate becomes impossible arises. 
In addition, according to JP,61 -21 7225.A, the injection-molding metal mold which 
established a means to heat this sprue near the sprue, and a means to cool is indicated. 
However, according to this configuration, i. heating and switch actuation of cooling are 
required, and since the response in that case is slow, a molding cycle becomes long and 
is disadvantageous for a mass production. Since the temperature of the whole sprue 
bush in which control and stabilization of ii. temperature include a difficult iii. base core 
is cooled by homogeneity, resin is cooled too much and the problem that formation of a 
center hole becomes difficult follows. 

This invention aims at offering the shaping approach of the disk substrate using the 
injection molding die which mold goods with good optical property and mechanical 
property are obtained, and can shorten a molding cycle, and this metal mold. 
[The means for solving a technical problem] 

This invention is characterized by having the 1st temperature control means for cooling 
established near [ said ] the sprue in the injection molding die which has the gate 
section which introduces said resin into said cavity from the cavity formed in the 
abutting surface of fixed metal mold and a movable die, the sprue by which melting 
injection of the resin is carried out, and this sprue, and the 2nd temperature control 
means for incubation established near [ said ] the gate section. 

The 1st temperature control means for cooling established near the sprue can be 
constituted by pouring heat carriers, such as water of predetermined temperature, here 
as for example, heat carrier passage, or can arrange and constitute heating cooling 
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components, such as a Peltier effect component. 

Moreover, as for example, heat carrier passage, the 2nd temperature control means for 
incubation established near the gate section pours heat carriers, such as water of 
predetermined temperature, here, arranges a heating endoergic component here, or 
forms a thermal break in it between the temperature control means formed in said 
section near the sprue, and has made it structure with which the gate section is not 
cooled by cooling of said sprue section. Here, it can constitute by making the layer of an 
ingredient with low thermal conductivity, such as air, glass balun, and various foam, 
intervene as a thermal break. 

Although it is not limited and an optical disk substrate, a videodisk substrate, a 
spectacle lens, etc. are arbitration, the mold goods for optical members are especially 
suitable for especially the plastic part fabricated by this metal mold for iryection 
molding. 

Moreover, the above-mentioned injection-molding metal mold is used for this invention, 
and it sets it to the shaping approach of the disk substrate which ir\jects melting resin 
from sprue through the gate section to the disk-like cavity formed in the abutting 
surface of fixed metal mold and a movable die. It is characterized by performing 
independently temperature control which cools the sprue by the 1st temperature 
control means established near [ said ] the sprue, and temperature control which keeps 
warm the gate section by the 2nd temperature control means established near [ said ] 
the gate section, respectively. 

Here, when fabricating a polycarbonate resin optical disk substrate (for example, [the 
thickness of 1.2mm and 130mm of diameters]), it is appropriate to make a heat carrier 
as a sink and to "make the temperature into 20-40 degrees C by the flow rate of 20 - 
70**/min here by making into heat carrier passage the 1st temperature control means 
established for example, near the sprue. 

When it considers as the configuration which pours a heat carrier here by making into 
heat carrier passage the 2nd temperature control means established near the gate 
section, a temperature setup of the heat carrier is made into 40 degrees C or more, and 
is preferably made into 80-130 degrees C. As a flow rate of a heat carrier, 20 - 
70**/min is suitable. 

Next, it changes into the heat carrier passage of said 2nd temperature control means, 
and when it considers as the structure in which the thermal break was formed, it is 
usually kept at 80 degrees C or more by the flow of elevated-temperature resin while 
being influenced [ which is cooled by the 1st temperature control means ] decreases 
near the gate section. In addition, if it is in this invention, shaping control becomes more 
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possible by considering as formation of a thermal break, and two configurations which 
prepare heat carrier passage. 

It is appropriate for the resin by which melting injection is carried out from sprue to 
make temperature into 310-350 degrees C, and to make a pressure into 
250-350kg/cm2. 

The heat carrier poured to the heat carrier passage formed in a movable die and fixed 
metal mold along with the cavity, respectively makes temperature 100-130 degrees C, 
and it is appropriate for a flow rate to be referred to as 20 - 70**/min. Moreover, 10 - 
1 8 seconds is suitable for the cooldown delay of the melting resin injected by the cavity. 
Water etc. can be used as a heat carrier poured to the above-mentioned heat carrier 
passage. 

Although the molding resin to be used has desirable BORIKABONETO resin 

(Mv:1 2000-1 8000), acrylic resin, amorphous polyolefine, etc. are arbitration. 

In addition, in this invention, the case of ir\jection compression molding is included in 

injection molding. 

[Function] 

While establishing the 1st temperature control means near the sprue according to the 
shaping approach of this invention, the 1st temperature control means established near 
the sprue by having established the 2nd temperature control means near the gate 
section cools a sprue periphery, and it becomes possible to perform different 
temperature control independently, respectively as the 2nd temperature control means 
established near the gate section keeps it warm near the gate section. Consequently, 
since a cavity is filled up without cooling the resin injected in the cavity in the gate 
section, the temperature distribution of the resin in the inside-and-outside periphery of 
a substrate become homogeneity, and the good substrate of an optical property and a 
mechanical property is obtained. To coincidence, since the melting resin after injection 
molding and in sprue carries out cooling solidification promptly, it can attain shortening 
of a molding cycle. 
[Example] 

With reference to Fig. 1 , the shaping approach of the disk substrate using the injection 
molding die concerning one example of this invention and this metal mold is explained. 
This metal mold for injection molding has the fixed metal mold 2 attached in the fixed 
side die plate 1, and the movable die 4 attached in the movable side die plate 3, and 
serves as the cavity 5 for the clearance between the shape of a disk formed in the field 
where these fixed metal mold 2 and movable dies 4 were compared through spacers 16 
and 17 to fabricate an optical disk substrate etc. 
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The cylinder-like sprue bush 6 is laid under the center section of the fixed metal mold 2, 
and the sprue 7 by which melting resin is injected along with the center line of this 
sprue bush 6 is formed in it. Moreover, in this fixed metal mold 2, a suitable distance is 
kept from a cavity 5 and two or more annular heat carrier passage 15 is formed. 
The cylinder-like pin centerjarge member 8 is laid under the center section of the 
movable die 4 of another side, and the cut pin 9 is arranged along with the center line of 
this pin centerjarge member 8. The stamper 10 by which the pit used as a record carrier, 
the slot, etc. were formed in the inner edge mirror plane of a movable die 4 is formed, 
and this stamper 10 is fixed with the stamper electrode holder 11. Moreover, also in this 
movable die 4, a suitable distance is kept from a cavity 5 and two or more annular heat 
carrier passage 15 is formed. 

When the fixed metal mold 2 and a movable die 4 are compared, the opening formed of 
these sprue bushes 6 and pin center.large members 8 serves as the gate section 12 
which introduces melting resin into a cavity 5 from sprue 7. 

And while forming the 1st annular heat carrier passage 13 which is the 1st temperature 
control means for cooling so that the periphery of sprue 7 may be surrounded in the 
sprue bush 6 of the location which is about seven sprue and is distant from the gate 
section 12, the 2nd annular heat carrier passage 14 which is the 2nd temperature 
control means for incubation is formed in the about 12 gate section sprue bush 6. 
Moreover, while forming 3rd annular heat carrier passage 13A for cooling in the location 
which is about nine cut pin and is distant from the gate section 12 also in the pin 
center.large member 8, 4th annular heat carrier passage 14A for incubation is formed in 
the about 12 gate section. 

Next, the shaping approach of the optical disk substrate using the above-mentioned 
metal mold for injection molding is explained. 

As shown in Fig. 1 , the fixed metal mold 2 and a movable die 4 are compared, and 
120-degree C pressurization water is poured by the flow rate of 40**/min to the heat 
carrier passage 15 of the fixed metal mold 2 and a movable die 4. Moreover, in the 2nd 
of a sprue bush 6 and the pin centerjarge member 8, and the 4th heat carrier passage 
14 and 14A, 80-degree C water is poured by the flow rate of 40**/min. 
And the fused 330-degree C polycarbonate resin (Mv:14800) is injected in sprue 7 by 
the pressure of 300kg/cm2 from the injection cylinder 17, and this melting resin is 
introduced in a cavity 5 through the gate section 12. Cooling solidification of the melting 
resin injected in this cavity 5 is carried out in 12.5 seconds with the pressurization 
water which flows in the heat carrier passage 15 of the fixed metal mold 2 and a 
movable die 4. 
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On the other hand, cooling solidification of the melting resin in sprue 7 is carried out by 
always pouring 35-degree C water by the flow rate of 40**/min to the 1st of a sprue 
bush 6 and the pin center.large member 8, and the 3rd heat carrier passage 13 and 13A. 
About the optical disk substrate obtained by the above-mentioned shaping approach, 
the result of having measured the birefringence heat treatment before and after 80 
degrees C and heat treatment of 2 hours is shown in Fig. 2 . In this drawing, Curve A is 
a birefringence before heat treatment, and Curve B is a birefringence after heat 
treatment. 

Moreover, injection molding of the optical disk substrate was carried out to the spool 
bush 6 and the pin center.large member 8 like the above-mentioned example as an 
example of a comparison using the injection molding die which does not form the 2nd 
and 4th heat carrier passage 14 and 14A. The result of having measured the 
birefringence heat treatment before and after heat treatment similarly about this 
optical disk substrate is shown in Fig. 3 . In this drawing, they are a birefringence before 
Curve C heat-treating, and a birefringence after Curve D heat-treating. 
Since the temperature distribution of the resin injected by the 2nd heat carrier passage 
14 in the cavity 5 equalized in the case of the optical disk substrate before heat 
treatment which relates to an example from the curve A of Fig. 2 , dispersion in a 
birefringence was suppressed within **10nm (double pass), and was abbreviation 
homogeneity from the inner circumference section of a substrate to the periphery 
section. 

Moreover, from Curves A and B, since the temperature distribution of the resin in a 
cavity 5 equalized and thermal stress declined, change of the birefringence heat 
treatment before and after 80 degrees C and heat treatment of 2 hours had only the 
variation of below 20nm (double pass) extent in the inner circumference section. 
Furthermore, also after aging of a birefringence passed for one week at the room 
temperature, change was hardly seen. 

On the other hand, it turns out that in the case of the optical disk substrate before heat 
treatment concerning the example of a comparison dispersion in -20nm (double pass) 
and radial is [ the birefringence of +32nm (double pass) and the periphery section ] 
remarkable, the birefringence of the inner circumference section is large, and an optical 
property is poorer than the curve C of Fig. 3 . 

Moreover, the temperature distribution of change of the birefringence heat treatment 
before and after 80 degrees C and heat treatment of 2 hours of the resin in a cavity 
were uneven, and since thermal stress was high, the variation of the inner 
circumference section was very as larger [ change / as 40-50nm (double pass) ] than 
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Curves C and D. 

Furthermore, as for aging of a birefringence, 5-1 Onm (double pass) thing variation was 
seen in the inner circumference section after 24-hour progress with the room 
temperature. 

Next, the mechanical property of the optical disk substrate concerning these examples 
and examples of a comparison was measured. Measurement of this mechanical property 
follows curvature, face deflection, an angle of skew, and face deflection acceleration. 
The measurement result is shown in the following table 1. 



m i 







it 


(mrad) 


mm 




(»■) 


(mid) 


r 


6 


(m/sec 2 ) 




-9.55 


20.95 


-0.28 


-1.00 


4.08 




-30 


35 


-2.0 


-1.50 


7.0 



Compared with the optical disk substrate of the example of a comparison, any value of 
curvature, face deflection, an angle of skew, and face deflection acceleration of the 
optical disk substrate of an example is small, and this measurement result shows having 
the good mechanical property. 

Moreover, according to this example, since the melting resin in sprue 7 carried out 
cooling solidification promptly, the effectiveness that cycle time shortened was also 
acquired by the 1st heat carrier passage 13 formed in about seven sprue in a sprue 
bush 6. Moreover, since the heat carrier of fixed temperature was always poured in the 
1st heat carrier passage, the temperature of injection resin was fixed, and the engine 
performance of the fabricated disk substrate does not have dispersion, either, and was 
stabilized by it. 

Furthermore, since the pressure up in the gate section 12 was small, generating of a 
silver streak was not seen. 

In addition, although 4th heat carrier passage 14A for incubation was formed in the 
above-mentioned example while forming 3rd heat carrier passage 13A for cooling also in 
the pin center,large member 8, these do not prepare but you may make it form the 1st 
heat carrier passage 13 and the 2nd heat carrier passage 14 only in a sprue bush 6. 
[Effect of the Invention] 

According to the metal mold for injection molding concerning this invention, a plastic 
part with good optical property and mechanical property is obtained, and a molding 
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cycle can be shortened. And according to the shaping approach of the disk substrate 
using this metal mold, dispersion and aging of a birefringence are small and the good 
disk substrate of the mechanical property about curvature, face deflection, etc. is 
obtained. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

injection molding which Fig. 1 requires for the example of this invention — 
public funds the graph which measured the birefringence heat 

treatment-optical disk substrate which sectional view [ of a mold ] and Fig. 2 
require for example before, and after heat treatment, and Fig. 3 are the graphs 
which measured the birefringence optical disk substrate concerning example of 
comparison heat treatment-before, and after heat treatment. 
2 [ .. A sprue bush, 7 / .. Sprue, 12 / .. The gate section, 13 / The 1st heat 
carrier passage, 14 / .. 2nd heat carrier passage. ] .... Fixed metal mold, 4 .. A 
movable die, 5 .. A cavity, 6 
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